ILLUSTRATIONS
The only detailed description of the district that has appeared is by Schuette. As is evident from the following discussion, the writer is not in agreement with Schuette's geologic interpretation.
History and production
Mining is still active in the district, which has produced 1927-1940 1931-1940 1935 The field work was under the guidance of Clyde P. Ross, and thanks are due to him not only for advice in the field but also for help in preparing the manuscript. E. B. Eckel's and H. G.
Perguson's criticisms of the manuscript are also greatly apprec- locally interbedded with tuffs. The lavas are overlain by thinbedded upper Miocene lake sediments, which contain the Opalite and Bretz ore bodies. These sediments probably accumulated in a depression that was being deepened from time to time by faulting, and were faulted down to their present position during the Pliocene.
Mineralization probably began during or shortly after the Pliocene faulting. Hydrothermal silica-bearing solutions locally ascended along the faults, and as they approached the surface they silicified lenticular masses of the more permeable rocks.
During and after the late stages of this sllicification, rising quicksilver-bearing solutions deposited cinnabar both in previously silicified rocks and in unsilicified rocks.
After the lake beds had been faulted down to their present position, and after the cinnabar had been deposited, streams that headed in the adjacent upfaulted block eroded the upper beds and covered the surface thus produced with a mantle of alluvium. After the streams had established meandering courses across the nearly level graded surface, their former power of downcutting was rejuvenated to such an extent that they now flow through narrow winding canyons, whose sinuous courses were Inherited from this earlier graded condition. The dying stages of mineralization, in the form of hot spring activity, were contemporaneous with the accumulation of the alluvial mantle.
Miocene lavas
The dominant rocks of the area consist of over 3,000 feet Direct evidence of this faulting is given by the presence of fault breccia, drag warps, and silicified rocks along the scarp bases; similar features at various distances outward from the scarps indicate that the displacements were distributed on step faults. The throw on any single break cannot be measured, but the aggregate displacement, which accounts directly for much of the relief in the area, was more than 2,000 feet.
The McDermitt Creek Basin is a result of such distributed faulting, and all the quicksilver deposits of the district are related to faults within or along the borders of this grabenlike area. The faults within the basin are arranged in no particular pattern and are of small displacement probably none has a throw greater than 100 feet. In many places the lake beds that overlie the faulted lavas have adjusted themselves to the faulting by merely bending along the breaks in the lavas; but in some places the displacement in the underlying lavas has been great enough to fault the lake beds also, as may be seen, for example, where the fault east of the Opalite mine crosses Cherokee Creek.
In general the lake beds have been eroded away from the boundary faults. At the Bretz mine, where the lake beds are still in place near the bounding faults, the presence of minor folds and angular unconformities between beds indicates that faulting began shortly after the extrusion of the lavas and continued during the deposition of the lake beds. But this faulting must have been on a small scale, for otherwise the sediments would be more varied in texture than they are. The scarcity of conglomerates or other coarse deposits in the lake beds indicates, moreover, that the beds could not have accumulated at the bases of the 2,000-to 3,000-foot scarps which now partially enclose the basin. The major movement, therefore, must have occurred after the deposition of the lake beds.
The faults indicated on plate 52 include not only those that are exposed but also ttiose that are inferred from physiographic evidence. The fault shown as extending north from the Cordero mine is mapped by inference, because of the very straight scarp just south. This fault may be younger than the precanyon gravels, and if so it would explain the incision of the streams that cross McDermitt Creek Basin.
Photographs used in the areal mapping were of great use in tracing faults, for such indications of faulting as minor differences in soil color, abrupt terminations of lava flows, and inconsistencies in stream patterns were often much more apparent on the photographs than on the ground.
In all Of the mineralized areas there are minor structures related to the major faulting. At the Opalite mine (see pis. 53
ana 54) a tabula*-feody O f chalcedony has been broken in several places by small faults, 'it is believed that the lavas tieflGatH the lake beds are traversed by a fault, the movement along which has merely warped the soft lake beds but has caused the rigid and brittle chalcedony to adjust itself by fracture. Thes breaks, many of which are open, downward-pinching fractures, appear to have followed zones of earlier fracturing in the chalcedony. At the Opallte deposit also the lake beds have been faulted, notably along the borders of the chalcedony mass.
The lake beds that enclose the Bretz ore bodies are locally inclined to the south at angles as high as 45°, a result of drag along a fault which lies just north of the ore bodies. An anticlinal roll in these tilted beds has controlled the concentration of cinnabar at the 1940 Bretz pit ( fig. 35 ).
At the Cordero mine also the tuffs that enclose the ore body are inclined, probably also by drag on a fault that is inferred to lie beneath the alluvium to the north.
ORE DEPOSITS
The known deposits of quicksilver ore (see pi. 52) in the Pyrite, Pyrite (PeSg) was noted at the Disaster Peak prospect and in small quantities at the Opalite mine, but it is nowhere common. Iron sulfates present in the lower levels of the Opalite mine were probably derived from pyrite.
Rock alteration
The dominant effect of hydrothermal alteration on the rocks of the district was silicification, which was accompanied by §/ kaolinization. All the ore deposits are either in or in contact with silicifled rocks, and it is believed that the quicksilver was deposited at a late stage of the hydrothermal activity that produced the silicification. Both the lavas and lake beds were silicified, but only the lake beds were kaolinized. The lavas S/ Kaolinization is used here in the sense of alteration to clay minerals rather than to the mineral kaolinite.
were less susceptible to replacement by silica than the more open-textured lake beds and consequently were altered only along faults and breccia zones, whereas alteration in the sediments was more widespread and was not confined to zones of fracture.
Many flat tabular masses of the lake sediments were completely converted by siliceous hydrothermal solutions to hard dense chalcedony (see pis. 53, 54, and 55). This conversion is exemplifled in the tuffs at the Cordero mine, in the coarsely clastic conglomeratic tuff above the Bretz workings, and in tuffs at the Disaster Peak prospect. Where erosion has removed the overlying lake sediments the chalcedony--or "opalite," as the rock is commonly termed crops out in low rounded knobs.
The silicified masses are elongate and domelike or lenticular in form, and are roughly parallel to the strata that enclose them. They range in length from' less than 100 feet to more than 1,000 feet. The silicified mass that contained the ore body at the Opalite mine is 1,200 feet long, 000 feet wide, and a little over 100 feet in maximum thickness.
Th.e chalcedony or opalite ranges in color from grayish white to dark gray. Mottled, banded, and brecciated rock shows contrasts of color and may be due to the varying quantities of included clay minerals. The chalcedony at the Opalite mine shows light and dark bands, crenulated in places but mostly wavy. The banding in the chalcedony resembles the bedding in the lake sediments in general attitude and in spacing.
In places the chalcedony is brecciated, and angular fragments of it are tightly cemented by quartz. It is in the zones of intense brecciation that the ore bodies occur, the cinnabar .being mixed with, the quartz cement. The breccia may be coarse oi* fine, bvit the coarse and fine portions are not SO distributed as to suggest an origin by fault movement, the brecciation being apparently due to the shrinkage of opal in the .process of dehy-dration and conversion to chalcedony. In places, however, the breccia has been fractured by post-ore movements.
In places where brecciation was not followed by cementation or where later leaching of silica took place, the rock is porous and vuggy, containing some openings more than a foot across.
Locally there are discontinuous porous bodies of limonitestained rubble of broken blocks and fragments. Some vugs and cracks are lined with aragonite needles, and some openings in the chalcedony at the Opalite deposit are filled with granular to dense calcium carbonate.
The chalcedony commonly grades into unsilicified lake beds, through a zone several feet in width. At the base of the chalcedony the contact is sharp in places, but more commonly there is an alternation of silicified and unsilicified beds, the silicified beds increasing in number upwards. At the top of the chalcedony, silicification has progressed outwards along certain beds more readily than along others, so that in places,.notably in the lower workings of the Opalite mine, the silicified and unsilicified beds interfinger. In general silicification has progressed along the bedding, but locally thin silicified sheets cut across the bedding. Some contact zones consist in part of small irregular nodules of chalcedony in an unaltered matrix of tuffs or shaleso Nodules of chalcedony and quartz, or both, ranging from a few inches to a few feet in diameter, are distributed at random in the unsilicified lake beds surrounding the silicified masses at both the Opalite and Cordero mines. The hypothesis of local silica transfer is supported by the presence of clays, presumably hydrothermal in origin, immediately below the chalcedony mass at the Opalite deposit. Hydrothermal conversion of the lake sediments into clays would have necessitated a removal of silica, which would have been available for the silicification of higher beds. It is remarkable that the chalcedony masses were formed within the lake beds and not on the immediate contact between the lake beds and the underlying lavas, for the contact would seem to have been a likely place for silica to be deposited, since this is the horizon at which the rising hydrothermal solutions first encountered a sudden change in the character of the rock as they approached the surface.
The fact that silicification has a short vertical range suggests that the ascending solutions had encountered some decisive change of environment at their place of deposition. This change could not have been entirely a change in character of wall rocks, for the beds below the chalcedony, except where kaolinized, are very similar to the beds that were silicified. As the bottoms of the chalcedony masses are conformable in general to the underlying beds, it seems reasonable to assume that the agency that localized the silicification was also controlled by the generally low angle of the bedding. The most available agency for such control would be a sheet of ground water from close to the surface that was moving down the dip of the beds toward top- sive search than was possible during the field work for this report will doubtless reveal areas of silicification other than those shown on plate 52. These chalcedony zones may project through the alluvial mantle and crop out as low knobs, or they may be exposed only in stream cuts with lake beds or alluvium overlying them.
Each body of chalcedony that Is prospected should be carefully examined for zones of brecciation, which in turn should be carefully examined for cinnabar. As the cinnabar does.not have the characteristic bright-red color on weathered rock surfaces, the chalcedony should be chipped to reveal unweathered surfaces.
Ore bodies of the Bretz type may be discovered in unsilicified tuffs and lake beds that are in contact with or adjacent to barren silicified zones, where quicksilver solutions presumably came up the same channelways that the silicifylng solutions followed but were diverted into unsilicifled rocks as they ap- In the Cordero mine about 15,000 tons of ore has been blocked out that will average 15 pounds of quicksilver to the ton, or about 3,000 flasks. This ore body has been carefully explored and its tenor has been estimated by means of numerous assays. Surface and underground exploration indicates that the property has potential reserves of from 50,000 to 100,000 tons of ore, averaging about 5 pounds of quicksilver to the ton. Ore from the Bretz mine has also been treated in this furnace, but because of the wet character of this ore less than 50 tons of it can be burned in a day.
Since 1927 the Opaline mine has produced over 12,000 flasks of quicksilver,, The mine has been developed by means of a glory hole, with the main haulageway about 100 feet below the outcrop of the ore body. If it had been known beforehand that the deposit did not persist at depth it could have been mined more economically from the surface.
The lower workings (tunnels 1 and 2) follow, in general, the contact between the unsilicified beds and the overlying chalcedony. There are traces of cinnabar in the chalcedony of these lower workings (see pi. 55), and a little low-grade ore has been stoped from the soft lake beds on the southeast side of the west winze, which was sunk on a northwest-striking fault. The pulverulent cinnabar here present may be of secondary origin; if so, it will probably not prove to be extensive.
The main ore body was in thi> northern part of the east pit, and in general the present boi-ders of the pit coincide with the limits of this ore body,, The chalcedony is much brecciated and the best ore occurs where the brecciation .is most intense. Ore from the Opalite mine has averaged a little less than 6 pounds of quicksilver to the ton. Some high-grade ore, which contained native mercury and the oxychloride in addition to cinnabar, yielded as much as 40 pounds of quicksilver to the ton, but the STRATEGIC MINERALS INVESTIGATIONS, 1941 Q rest of the ore produced in the past cannot have averaged more than 4 pounds to the ton.
Most of the ore has been removed from the east pit, but the former presence of two ore shoots to the west is indicated by the two glory .holes represented in plate 53. These two ore shoots did not extend to the lower level, and the chalcedony east of the surface -workings contains only traces of cinnabar.
Bretz mine
The Bretz mine is about 13 miles by a graveled road from
McDermitt and lies in sec. 3, T. 41 S., R. 41 E., in Malheur County, Oreg. It is leased and operated by the Bradley Mining
Co. of San Francisco. Cinnabar was first discovered in the district in the ailicified conglomeratic tuff just north of the Bretz pits (see pi. 56), but no ore has been mined from these rocks. All the ore that has been mined at Bretz was from the soft lake beds south of the silicified rocks.
The ore occurs in two separate zones, the location of which is marked by the east and west pits (pi. 56). The northern limit of the ore was an east-trending fault. This fault, adjacent to which the lake beds showed steep drag folds, was probably the channelway for the ore-forming solutions and the solutions that silicified the rocks to the north. Some porous sinter, consisting of calcium carbonate and silica, was deposited"on the surface between the two ore bodies after the ore zone had been par- surface. It is estimated that at least 15,000 tons of 15-pound ore had been blocked out by this development.
This ore body is in clays and tuffs which overlie rhyolitic lavas. The beds dip steeply to the northwest, probably as the result of drag on a fault which is inferred to be under the alluvium a short distance to the northeast of the mineralized zone.
Because of the indefinite location of this fault, it is not o
